Water relations of the freeze-tolerant New Zealand alpine cockroach Celatoblatta quinquemaculata (Dictyoptera: Blattidae).
Celatoblatta quinquemaculata is a freeze-tolerant alpine cockroach found on the Rock and Pillar Range, Central Otago, New Zealand. This study investigated seasonal changes in water content, as well as desiccation tolerance, and the relationship between desiccation and cold tolerance. Whole body water contents from field-fresh cockroaches collected over a 20 month period ranged from 69.9+/-1.0% fresh weight (FW) in February 1998 to 60.3+/-1.1% FW in July 1998. Water contents were significantly lower in winter than summer, and were positively correlated to microhabitat temperatures over the week preceding collection. Cockroaches survived the loss of up to 82% (mean: 56.7%+/-10.2) of their initial body water content, and the amount of water loss sustained was not dependent on the rate of water loss. Cockroaches did not suffer further mortality due to desiccation after removal to 99% relative humidity, but only regained lost water if given access to liquid water. Experimental dehydration did not enhance freeze-tolerance, but did slightly lower the supercooling point. It is concluded that reduction of body water content in winter may be a consequence of cold hardening responses, but desiccation does not constitute the cold hardening mechanism itself.